Introduction: Work-related musculoskeletal disorders are deliberated as an important cause of occupational disability in industrial countries. It is responsible for a high absenteeism rate from work. Laboratory technicians and biochemist are suffering from some workplace risk factors for musculoskeletal disorders such as shoulder and backache, joint pain and muscles fatigue, which are intensified by work settings. Aim of work: This study aimed to examine the musculoskeletal symptoms prevalence among the laboratory workers in relation to their individual and work-related physical factors. Material and methods: This cross-sectional study was carried out among 269 laboratory workers who were working in a research medical laboratory, Saudi Arabia, during the period from May to December 2016. The data were collected using a questionnaire on personal demographic characteristics, workload, and physical features at work. Both Nordic Musculoskeletal Questionnaire (NMQ) and Dutch Musculoskeletal Questionnaire (DMQ) were used to evaluate the ergonomic risk factors and to study the prevalence of musculoskeletal symptoms among the participants. Results: The study revealed that the total 12 months prevalence of musculoskeletal symptoms at anybody site of the laboratory workers, preceding the study, was 52.04%. The reported musculoskeletal symptoms were mostly linked to the shoulders (33.5%), low back (27.5%), upper back (26.5%), followed by neck (23.0%). About three quarters of those who had musculoskeletal symptoms were female (p < 0.01). Among the physical work-related factors, activity necessitating exertion of arms/hands, static or awkward positions during work, long periods pipetting and repetitive tasks were significantly higher among those who reported musculoskeletal symptoms compared to those who did not. Conclusion: Nearly half of the laboratory workers reported annual prevalence of musculoskeletal symptoms affecting mostly shoulders, low back, upper
Introduction
Work-related musculoskeletal disorders (WMSDs) are known as musculoskeletal disorders produced or worsen by work and described as discomfort, impairment, disability or persistent pain in joints, muscles, tendons, and other soft tissues, with or without physical manifestations (Polanyi, 1997 , Keea and Seob, 2007 , Tinubu et al., 2010 and da Costa and Vieira, 2010) . They are deliberated as an important reason of occupational harm and disability in industrial countries (Smith et al., 2003 and Choobineh et al., 2006 ) responsible for a high absenteeism rate from work (Kuijer et al., 2012) .
Health care professionals, comprising microbiologist, pathologist, technician and biochemist are suffering from some workplace risk factors for musculoskeletal disorders such as shoulder and backache, joint pain and muscles fatigue, which are intensified or sustained by work settings (Agrawal et al., 2014) .
Several studies labelled workrelated risk factors for musculoskeletal disorders, such as long work-shifts, lack of work-rest schedule during work, repetitive movements, the combination of strain and repetitiveness, poor postures, vibrations, static muscular constraints, movements requiring extreme hand and arm postures, strained hand and arm movements, sudden muscular effort, short work cycles, task invariability, short deadlines, high cognitive demand, lack of autonomy over work, low temperatures in the work environment, exposure to vibrations, mechanical compression on tissues, negative psychosocial situations and individual susceptibility (Carayon and Smith, 2000; Ramadan and Ferreira , 2006) Moreover, laboratory professionals are susceptible to injury because of their awkward posture during work at microscope for long time and turning knobs repeatedly to adjust the workstation (Agrawal et al., 2014). back and neck. Ergonomic interventions, reducing risk factors and physical exercises are recommended control measures to reduce the musculoskeletal symptoms among the laboratory workers. Keywords: Laboratory workers, Musculoskeletal symptoms, Ergonomic, Individual, Physical.
Most of the literature focused on incidence and prevalence of work related musculoskeletal disorder among healthcare professionals with little focus on the laboratory workers.
Aim of work: the present study aimed to estimate the prevalence of reported musculoskeletal symptoms among laboratory workers with regard to their individual and work-related physical factors.
Materials and methods -Study design:
A cross-sectional study.
- 
Consent
An informed written consent was obtained from all workers before participation. They were informed that all collected data will be confidential and used for scientific purposes only.
They were informed also that no invasive or painful techniques would be carried upon them.
Ethical approval
The authors have obtained all necessary ethical approval from King Abdulla Research Center Saudi Arabia, confirming that this study is not against the public interest and that the release of information is allowed by legislation.
Data management
Data were analyzed using SPSS software (version 17.0 for Windows; SPSS Inc., Chicago, IL, USA). Univariate analysis was implemented so that the possible associations between individual and work-related physical factors as independent variables and reported musculoskeletal symptoms as dependent variable appear. Quantitative variables were described as mean and standard deviations while qualitative variables were described as frequencies and percentages. For inferential part of the univariate analysis, Chi-square test or Fisher's exact test was used for categorical data, Student's t-test was used for continuous independent parametric data and Mann-Whitney U test were used for continuous independent nonparametric data. The statistical significance level was set at ≤ 0.05 and highly statistical level was set at ≤ 0.01.
Results
A total of 273 laboratory workers out of 295 who worked in the research laboratory of the King Abdullah International Medical Research Center, Riyadh, Saudi Arabia ; agreed to join in the study forming 92.5% participation rate. However, four workers were excluded from the study leaving 269 laboratory workers who represented our study participants. Among the four excluded workers, three had past history of musculoskeletal injuries and one had work experience less than one year. Table ( 1) showed that our study participants had a mean age of 37.48±8.91 years and a mean work experience of 7.84±6.16 years. Females formed 66.9% of the studied group. Most of the participants completed their university education (79.9%). Table ( 2) showed that the overall 12 months prevalence of musculoskeletal symptoms at anybody site among the laboratory workers was (52.04%). The most common sites were the shoulders (33.5%), low back (27.5%), and upper back (26.5%), followed by neck (23.0%).
In addition, shoulder and low backache formed each 13.4 % of the symptoms caused limitation of the participants' activity in 12 months (data were not tabulated). Table ( 3) showed that females formed (77.1 %) of those who reported musculoskeletal symptoms compared to (55.8%) of those who did not (p < 0.01). Moreover, most of the participants who reported musculoskeletal symptoms had bachelor' degree (86.4%) compared to those who did not (72.9%) (p < 0.01). On the other hand, age, BMI and work experience did not differ significantly between the two groups. Table ( 4) showed that work necessitating arms/hands exertion and working in awkward or static positions were significantly higher (p<0.01) among those who reported musculoskeletal symptoms (77.1%, 47.9 % and 59.3% respectively) compared to those who did not. Moreover, using comfortable chairs and desks was higher among workers who did not report musculoskeletal symptoms (50.4%) compared to those who reported (33.6%), with significant difference (p < 0.01). Also, pipetting for long periods and doing repetitive tasks were significantly higher (p ≤ 0.05) among the participants who reported musculoskeletal symptoms (38%, 71.4% respectively) compared to those who did not (14.7% and 59.7% respectively).
Discussion
The laboratory workers frequently report various musculoskeletal symptoms. Hence, the present study was conducted to assess the prevalence of reported musculoskeletal symptoms among them in relation to their individual and work-related physical factors considered as risk factors for work-related musculoskeletal disorders among other healthcare workers (HCWs).
The overall one-year prevalence of musculoskeletal symptoms among the laboratory workers at anybody site was 52.04% (Table 2) , which was lower than that of nurses (from 60% to 93%) (Trinkoff et Moreover, shoulder was the most affected body site (33.5%) ( Table 2) among the participants which could be related to strained hand and arm movements done by the laboratory worker during their working hours (Mani and Gerr, 2000) .But this was in disagreement with many studies done on laboratory workers in which neck formed the most prevalent site of work related musculoskeletal symptoms (Rahimi et al., 2010 and Fritzsche et al., 2012) .
Low back was the second affected body site (27.5%) ( Table 2) ; which is in concordance with a study done among pathologists to study work related musculoskeletal symptoms revealed that back pain represented the second affected site (21.6% ). However, some authors stated that low back pain (LBP) was the most common complaint among healthcare professionals with one-year prevalence of 40-65.7% among nurses (Tinubu et Concerning the relation between our participants' individual factors and the reported musculoskeletal symptoms, the present study showed that female formed the majority of those who had musculoskeletal symptoms (Table 3) . Many previous studies reported a female predominance in the prevalence of MSDs in both the general population (Mbada et al., 2012 and Mehrdad and Morshedizadeh, 2012 ) and working population. Also, another study assessed the work-related musculoskeletal disorders in a tertiary hospital in India , found that female healthcare professionals have 1.9 times higher risk for developing MSDs than male healthcare professionals (Salik and Ozcan, 2004 and Tinubu et al., 2010) . Across occupations, women are more likely than men to report experiencing musculoskeletal symptoms (Treaster and Burr, 2004; Wijnhoven et al., 2006) . This might be due to the physiological differences in the biology of women's muscles, tendons, and ligaments (Punnett and Herbert, 2000) and that women may have greater sensitivity to pain and discomfort than men (Treaster and Burr, 2004) . Another explanation may be that women may have different exposures outside of work, such as a heavy domestic workload (Strazdins and Bammer, 2004 ). In our study, age, BMI and work experience did not differ significantly between those who reported musculoskeletal symptoms and those who did not (Table 3) , which was in agreement with another study carried out among central sterile supply technicians (CSSTs) (El-Helaly and Balkhy, 2015).
Regarding the work related physical factors, the present study showed that working in awkward or static postures were significantly higher (p< 0.01) among laboratory workers who reported musculoskeletal symptoms compared to those who did not (Table  4) . This was in concordance with other studies showing that working in awkward postures was significantly more frequent among healthcare professionals who had musculoskeletal symptoms compared to those who had not (El-Helaly and Balkhy , 2015). This is in agreement with studies among Laboratory workers which revealed that static working posture was associated with musculoskeletal disorders (Bongers et al., 1993) . In addition, it was in accordance with study done for upper limb assessment among pathology laboratory workers and showed that all the study subjects were at risk of musculoskeletal problems due to static working postures during laboratory work (Arora and Uparkar 2015) . This may be clarified by other studies stated that awkward postures is a principal cause of musculoskeletal injuries (Ngan et al., 2010 and Grooten et al., 2011) and associated with low back pain (Roffey et al., 2010) .
In addition, the results of the current study revealed that work requiring exertion of arms and hands was an another physical factor associated with musculoskeletal symptoms as our studied laboratory workers who reported musculoskeletal symptoms, exerted their arms or hands during work (77.1%) compared to those who did not (p < 0.01) ( Table 4 ). This was in agreement with other studies that reported significant association between musculoskeletal symptoms and hand/arm exertion among health care professionals (Agrawal, 2014 and El-Helaly & Balkhy, 2015).
Moreover, using comfortable chairs and desks was higher among workers who did not report musculoskeletal symptoms (50.4%) compared to those who reported (33.6%), with significant difference (p < 0.01) ( Table 4) . This supports the results of other studies which reported that the main risk factor for WMSDs is bad ergonomic layout in workstations, stressing on applying administrative and engineering regulation in laboratory environment as a preventive measure for WMSDs (Haile et al., 2012) The current study revealed that pipetting for long periods was significantly (p ≤ 0.05) higher among the participants who reported musculoskeletal symptoms (38%) compared to those who did not (14.7%) ( Table 4 ) . This was supported by other studies which declared that the pipetting task requires neck and shoulder muscles to work statically when head and neck are beyond the neutral position (bend forward more than 30 degrees and arm is elevated without support for long period (Agrawal, 2014). Furthermore, our study showed that doing repetitive tasks was significantly higher (p≤ 0.05) among the participants who reported musculoskeletal symptoms (71.4%) compared to those who did not (59.7%) ( Table 4) In addition, the current study revealed that other physical factors such as sitting or standing for long periods and moving heavy loads more than 15 kg were accompanied with higher prevalence of musculoskeletal symptoms prevalence among laboratory workers, but with no statistically significant difference (Table 4) .
The limitations of our study were relatively small sample size, using cross-sectional analytic design, relying on subjective data, which is endangered by exaggeration of symptoms or recall bias. However, the data was collected 
Conclusion and recommendations
The current study showed that whole 12 months prevalence of musculoskeletal symptoms at anybody site among the laboratory workers was (52.04%). They were mostly linked to the shoulder, low back, and upper back. The administration should periodically evaluate ergonomic design and apply preventive intervention to reduce the incidence of work-related musculoskeletal symptoms among laboratory workers at their workplace. Moreover, further studies should be carried out on a larger scale for additional valuation of the prevalence and risk factors of musculoskeletal disorders among laboratory workers.
